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© Method and composition for treating hair. 



© Method for treating hair which comprises applying thereto a composition containing an agent effective in 
reducing the disulphide linkages therein, e.g. ammonium thioglycollate, and an organosilicon compound having 
at least one silicon-bonded mercaptoalkyl group. The hair is then arranged in the desired configuration and the 
disulphide linkages restored by application of an oxidising agent 

The method can be employed for the permanent waving or straightening of human or animal hair. 

Also claimed is a composition comprising an aqueous dispersion of an organosilicon compound having in 
the molecule at least one silicon-bonded mercaptoalkyl group and a reducing agent effective in reducing the 
disulphide linkages in hair. 
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METHOD AND COMPOSITION FOR TREATING HAIR 



This invention relates to a method for treating human and animal hair and also relates to a composition 
for use in said method. 

The use of organosilicon compounds as components of hair grooming and conditioning compositions is 
now well known. For example, G.B. Patent 992 087 discloses a process for treating hair to improve its 

5 appearance, manageability and softness which comprises submitting the hair to the action of an oii-in-water 
emulsion of a polymerised organosiloxane. G.B. Patent No. 1 158 139 discloses hair dressing compositions 
containing dimethyipolysiloxanes, particularly cyclic dimethylsiloxanes. Further developments in such use of 
organosilicon compounds are disclosed in G.B. Patent 2 058 103 which relates to conditioning compositions 
comprising a silicone polymer, at least one cationic polymer and an aqueous carrier, and G.B. Patent 2 144 

io 329 which relates to conditioning compositions comprising certain nitrogen-containing organosiloxanes, one 
or more surfactants and water. 

In the above described prior art compositions the organosilicon compound generally functions to impart 
gloss and a good appearance to the treated hair, and also renders the hair easier to comb in the wet and 
dry states. However, the beneficial effects tend to disappear after washing thus requiring regular applica- 

is tions of the organosilicon compounds of the benefits are to be retained. It has been proposed in G.B. Patent 
1 182 939 to impart body and sheen to the hair during permanent waving by a method which comprises 
reducing the disulphide linkages of the hair by the application of a reducing agent and applying to the hair 
subsequent to reduction and prior to reoxidation an organosilicon compound containing at least one 
mercaptoalkyl substituent< Although the application of the method disclosed in G.B. 1 182 939 results in 

20 acceptable conditioning of the hair, we have found that the tightness and appearance of the curl obtained is 
less than satisfactory. There has thus existed a need for a method of permanent waving of hair which 
imparts a conditioning effect which exhibits resistance to removal during washing and which also results in 
a curl having satisfactory configuration and appearance. We have now discovered that surprisingly such a 
need can be satisfied by a modification of the process described in G.B. t 182 939 whereby the 

25 organosilicon compound containing mercaptoalkyl substituent is applied to the hair simultaneously with, 
rather than subsequent to, the reducing agent 

Accordingly this invention provides a method of treating human or animal hair which comprises 
applying thereto a reducing agent for reducing the disulphide linkages of the hair, arranging the hair in the 
desired configuration and reoxidising the reduced disulphide linkages, and wherein there is also applied to 

30 the hair an aqueous dispersion of organosilicon compound containing at least one silicon-bonded mercap- 
toalkyl substituent, characterised in that the organosilicon compound is applied to the hair simultaneously 
with the reducing agent 

In the method of this invention the reducing agent may be any of those known and employed in the art 
of permanent waving. The most common of these, and preferred for use according to this invention, are 
35 thioglycollic add and salts thereof e.g. ammonium thioglycollate. 

The organosilicon compounds suitable for use in the invention are those having in the molecule at least 
one mercaptoalkyl substituent bonded to silicon. Included among the operative organosilicon compounds 
are the polydiorganosifoxanes having in the molecule at least one unit of the general formula 
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R' 



HSRSiO- (i) 



wherein R represents a divalent, saturated, aliphatic hydrocarbon group having from 3 to 8 inclusive carbon 
atoms, R represents a monovalent hydrocarbon group having from 1 to 6 inclusive carbon atoms, an alkoxy 
group having from 1 to 4 carbon atoms or an alkoxyalkoxy group having from 2 to 6 carbon atoms and a 
has a value of 0, 1 or 2, any remaining units being those represented by the general formula 
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wherein Ft" represents an aikyl group having from 1 to 6 carbon atoms or a phenyl group and b has a value 
of 1, 2 or 3, at least 50% of the total Ft' and R* substituents being methyl groups. 

In the general formulae of the structural units (i) of the polydiorganosiloxanes R may be any divalent 
saturated aliphatic group having from 3 to 8 inclusive carbon atoms, for example *(CH 2 )3-, - 
CH2CH.CH3CH2-, -(CH 2 )i- and -(CH2)6-. The substituent R' may be, for example methyl, propyl, phenyl, 
methoxy, ethoxy or methoxyethoxy. In the general formula of units (ii) R* may be for example methyl, ethyl, 
propyl or phenyl. At least 50% and preferably at least 90% of the total R' and R* substituents are methyl. 

The polydiorganosiloxanes may be homopolymers consisting only of units (i) but, more preferably, are 
copolymers of both units (i) and fii). In the polydiorganosiloxanes the ratio of organic substituents (R', r" 
and mercaptoalkyl groups) to silicon atoms may vary from about 1.9 to 3.0 but is preferably from about 1.99 
to about 2.05. The mercaptoalkyl (-RSH) groups may be attached to any of the silicon atoms in the 
molecule, that is, they may be present in chain-terminating units HS(R')2SiOoj, in HSR(R)SiO or HSRSiO^ 
units, or in all three types. The polydiorganosiloxanes may vary in molecular size from the oligomers having 
a few siloxane units to high molecular weight polymers. However, optimum results- appear to be obtained 
when the polydiorganosiloxanes comprise from about 50 to about 500 units (i) and (ii) with units (i) 
constituting from 0.5 to 10 percent of the total. 

As indicated in G.B. 1 182 939 organosilicon compounds having at least one mercaptoalkyl group in the 
molecule, and methods for preparing such compounds are known in the art of organosilicon chemistry. For 
example, according to one method of preparation a silane bearing silicon-bonded hydrolysable atoms or 
groups and a mercaptoalkyl group HSR- is hydrolysed and condensed to obtain a mixture of cyclic and 
linear siloxane Homopolymers. The copolymers may then be obtained by equilibrating such a mixture with 
cyclic or linear siloxanes having units 

R V i( Vb 

2 

employing a suitable catalyst. The mixture may also contain a source of end-stopping units e.g. hex- 
amethykJisiloxane. 

According to the method of this invention the organosilicon compound is applied to the hair in the form 
of an aqueous dispersion simultaneously wfth the reducing agent Most conveniently the reducing agent or 
a solution thereof, is mixed with a preformed dispersion/emulsion of the organosilicon compound and the 
resulting composition applied to the hair. Dispersing or emulsifying agents may be employed if desired to 
facilitate the emulsification or dispersion step and/or to provide a dispersion/emulsion of the desired 
stability. Techniques for preparing dispersions of organosilicon compounds and dispersing and stabilising 
agents for use therein are well established. Dispersing and stabilising agents which may be employed 
include ethoxylated fatty adds e.g. polyoxyethylene (8) stearate and polyoxyethylene (20) monolaurate, 
sorbitan and glycerol esters e.g. sorbitan monolaurate, sorbitan paimitate, sorbitan monostearate, glycerol 
monolaurate, glycerol monostearate and glycerol mono-oleate, ethoxylated esters e.g. polyoxyethylene (20) 
sorbitan monolaurate, polyoxyethylene (40) sorbitan mono-oleate and polyoxyethylene (20) glycerol mon- 
opalmitate, ethoxylated ethers e.g. polyoxyethylene (4) lauryl ether, polyoxyethylene (10) stearyl ether and 
polyoxyethylene (40) oleyl ether and aikyl phenyl polyoxyethylene ethers e.g. nonylphenyl polyoxyethylene 
ether and dodecylphenyl polyoxyethylene ether, sodium salts of araikyl ether sulphates, hydroxyethyl 
cellulose, methyl cellulose and polyvinyl alcohol. 

The concentration of organosilicon compound in the treating composition is not narrowly critical and will 
depend to some extent on the method of application. For best results the concentration should be such as 
to result in a pick up by the hair of from about 0.1 to about 5% by weight of the organosilicon compound 
based on the weight of the hair. Less than 0.1% may result in inferior gloss and manageability and more 
than about 5% could give rise to greastness. Such levels of application can be achieved when the treating 
composition contains from about 0.5% to about 7.5% by weight of the organosilicon compound. 

In addition to the reducing agent and the organosilicon compound the treating composition may contain 
other ingredients normally employed in permanent waving procedures, for example wetting agents to 
improve or ensure even distribution of the organosilicon compound on the hair fibres. In some cases the 
dispersing or emulsifying agent may function additionally as a wetting agent 

Compositions comprising the aqueous dispersion of the organosilicon compound and the reducing 
agent particularly thioglycollic acid and/or a salt thereof are believed to be novel and are included within 
the scope of this invention. 
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Apart from the inclusion of the organosilicon compound the method of this invention can be practised 
according to conventional permanent waving procedures. Thus, it is preferred to wash the hair prior to the 
application of the reducing agent and the organosilicon compound. The hair may be dried prior to such 
application but drying is not required. Application of the reducing agentforganosilicon compound treating 
composition to the hair can be carried out in any convenient manner, for example by immersion, by 
swabbing with an absorbent material soaked in the composition or by spraying. 

Following the application of the reducing treating composition, the hair is arranged in the desired 
configuration, such as by winding around rollers, for the appropriate length of time, usually about 20-40 
minutes. The applied solution is then neutralised and reoxidation of the disulphide linkages brought about in 
the normal manner, usually by treatment with hydrogen peroxide. The hair is then rinsed and dried. If 
desired, and in accordance with the practice sometimes employed in permanent waving procedures, the 
hair may be subjected to a heating step, normally at about 40* C, to •fix' the hair in the desired 
configuration. 

Hair treated by the method of this invention demonstrates a sheen and manageability which is evident 
even after the hair has been washed several times. It exhibits particular benefits when the hair to be treated 
has become damaged, for example as a result of excessive bleaching. Following treatment according to the 
method of this invention, such hair has a greatly improved appearance with less tendency to break during 
combing. Although the method is most appropriate with regard to the permanent waving of human hair it 
may also be employed, if desired, in the treatment of animal hair, for example in the grooming of dogs. It 
will also be appreciated that the method of this invention can be applied to the straightening of hair. 

The following Examples in which the parts are expressed by weight and Me represents the methyl 
group illustrate the invention. 



25 Example 1 

The organosilicon compounds employed in this Example were those represented by the general 
formula wherein a, b and c have the average values indicated 
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Compound A 


98 


Compound B 


392 




Compound C 


115 




Compound D 


368 


45 


Compound E 


16 




Compound F 


240 




Compound G 


0 



He 
MeSi-O, 
Me 



b 
2 
8 
10 
32 
4 
60 

approx. 6 



c 
2 
2 
2 
2 
2 
2 
0 



Compound G was obtained by the hydrolysis and polymerisation of 3-mercaptopropyl methyl dimethox- 
ysilane. 

Each of the compounds (4.0 parts) was dispersed in water (78.4 parts) with the aid of an emulsifying 
and thickening agent (Polawax NF) (2.0 parts) employing conventional emulsrfication procedures. Each of 
the emulsions thus obtained was added with stirring to a solution (pH 9.3) containing 59% aqueous 
ammonium thioglycollate (11.7 parts) and 39% aqueous ammonium hydroxide (33 parts). The resulting 
compositions were then employed as the reducing agent in an method for the permanent waving of hair 
according to the following procedure. Tresses of virgin, human, hair (weight approximately 4.5g) were 
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washed twice in an aqueous solution of sodium lauryl ether sulphate, followed by rinsing in clean water. The 
reducing agent prepared as described above was then applied directly to the hair with combing, the hair 
bound around a curler and allowed to remain for 30 minutes. A 2% aqueous hydrogen peroxide solution 
was then applied to the hair. After 5 minutes the roller was removed and following the elapse of a further 5 

5 minutes the hair was rinsed in clean water and dried. 

Control tresses were also prepared. Control H was obtained employing a reducing agent wherein the 
organosilicon compound was omitted and replaced with water. Control I was obtained employing a 
commercially available permanent waving product 

The tresses were examined for appearance and manageability as treated, after 1 wash. 5 washes, 10 

to washes and 20 washes. The tresses treated with Compound A exhibited good curl configuration and a soft, 
silky feel as treated and after 10 washes. After 20 washes the soft, silky feel remained but the curl had 
started to open. Similar results were obtained for Compounds B, C, D and F except that slight opening of 
the curt had commenced after the tresses had been washed 10 times. The curl obtained with Compound B 
in the 'as treated* state was less well formed than with the other Compounds of the group but improved 

75 after the first wash. 

The use of Compounds E and Q resulted in curls which were less well formed than with Compound A. 
A durable soft silky handle was, however, exhibited by the tresses treated with Compound G. Tresses 
treated with Compound E lost some of their manageability after 5 washes. 

The control employing water in place of the Compounds resulted in a poor, dry curl as treated and 
20 following washing. The commercial product resulted in a normal curl with a soft silky feel as treated but 
which became dry after one wash, and slight opening of the curl occurred after 10 washes. 



Example 2 

25 

Emulsions of Compounds A and F were prepared according to the following formulation: 
Compound A or F 35.0 parts 
Tergitol TMN6 (1) 1 .92 parts 
Triton X405 (2) 2.26 parts ■ 
30 Water 60.82 parts 

(1) Polyoxyethylene (6) isolauryl ether 

(2) Polyoxyethylene (40) octyl phenyl ether. The emulsions were diluted with water to a content of 
1.4% by weight of Compound and the diluted emulsions employed in the permanent waving of human hair 

(i) according to the procedure of Example 1 , and 
35 (ii) according to the sequence 

a) wash hair (20% sodium lauryl ether sulphate) 

b) remove excess water with absorbent paper 

c) apply 5g of reducing solution (ammonium thioglycollate (59%) (11.7 parts) and ammonium 
hydroxide (39%) (3.9 parts) 

40 d) roll hair on to curlers, leave for 30 minutes and rinse in water 

e) immerse hair in diluted emulsion of Compound for 1 minute 

f) apply 5g H2O2 (2%) for 5 minutes 

g) remove curler and work H2O2 into hair with fingertips, leave for 5 minutes 

h) rinse hair with water and dry for 1 hour at 70* C. Hair treated according to procedure (i) possessed 
45 a good curl, soft feel and easy manageability (wet and dry combing). Hair treated according to procedure 

(ii) exhibited good manageability and soft feel but poor curl formation. 



Claims 

50 

1. A method of treating human or animal hair which comprises applying thereto a reducing agent for 
reducing the disulphide linkages of the hair, arranging the hair in the desired configuration and reoxidising 
the reduced disulphide linkages, and wherein there is also applied to the hair an aqueous dispersion of an 
organosilicon compound containing at least one silicon-bonded mercaptoaikyl substituent, characterised in 

55 that the organosilicon compound is applied to the hair simultaneously with the reducing agent 

2. A method as claimed in Claim 1 wherein the reducing agent is ammonium thioglycollate. 

3. A method as claimed in Claim 1 or Claim 2 wherein the organosilicon compound is a polydior- 
ganosiloxane having in the molecule at least one unit of the general formula 
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wherein R represents a divalent saturated aliphatic hydrocarbon group having from 3 to 8 inclusive carbon 
atoms, R represents a monovalent hydrocarbon group having from 1 to 6 inclusive carbon atoms, an alkoxy 
group having from 1 to 4 inclusive carbon atoms or an alkoxyalkoxy group having from 2 to 6 carbon atoms 
and a has a value of 0, 1 or 2, any remaining units being those represented by the general formula 

*V i0 4-b 



wherein R* represents an alkyt group having from 1 to 6 carbon atoms or a phenyl group and b has a value 
of 1, 2 or 3, at least 50% of the total R' and R" substituents being methyl groups. 

4. A method as claimed in Claim 3 wherein the polydiorganosiloxane contains on average from 50 to 
500 units (i) and (ii) and units (i) comprise from 0.5 to 10 percent of the total. 

5. A method as claimed in any one of the preceding claims wherein the applied aqueous dispersion 
contains from 0.5 to 7.5 percent by weight of the organosilicon compound. 

6. A composition for use in the treatment of human or animal hair comprising an aqueous dispersion of 
an organosilicon compound having in the molecule at least one silicon-bonded mercaptoalkyl substituent 
and a reducing agent effective in reducing the disulphide linkages of the hair. 

7. A composition as claimed in Claim 6 wherein the reducing agent is thioglycolHc acid or a salt thereof. 

8. A composition as claimed in Claim 6 or Claim 7 wherein the organosilicon compound is a 
polydiorganosiloxane having in the molecule at least one unit of the general formula 

R' a 

HSRSiO- (i) 
2 

35 wherein R represents a divalent saturated aliphatic hydrocarbon group having from 3 to 8 inclusive carbon 
atoms, R represents a monovalent hydrocarbon group having from 1 to 6 inclusive carbon atoms, an alkoxy 
group having from 1 to 4 inclusive carbon atoms or an alkoxyalkoxy group having from 2 to 6 carbons 
atoms and a has a value of 0, 1 or 2, any remaining units being those represented by the general formula 



bSiO^ (ii) 



wherein R represents an alkyl group having from 1 to 6 carbon atoms or a phenyl group and b has a value 
of 1, 2 or 3 f at least 50% of the total R' and R" substituents being methyl groups. 
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